The Kurišková U-Mo deposit from the Gemeric Unit of the Western Carpathians (Slovakia) is an example of polygenic deposit whose origin involved several events: endogenous, related to magmatism/volcanism, and exogenous, associated with precipitation from meteoric hydrothermal fluids in repeated tectonically-driven (fold & thrust and shear zones) channel ways penetrating the Permian Huta volcano-sedimentary complex. Sources of the U-Mo mineralization were multiple: (a) molybdenite was derived directly from juvenile hydrothermal fluids related to igneous activity, (b) the U mineralization formed from meteoric fluids circulating through altered and metamorphosed basaltic and rhyolitic volcanics intercalated by clastic sediments (sandstones and mudrocks), which interacted in an arid to humid climate with organic and carbonate substances within Permian basin. The principal ore-forming minerals are uraninite, coffinite, molybdenite and apatite with rare orthobrannerite and powellite. Two basic mineralization forms are present: (a) tabular -"stratiform like" and (b) stockwork intraformational and/or dislocation stockworks in shear zones. The Re-Os molybdenite dating confirmed crystallization from igneous source in Late Permian (Lopingian; 257.2 ± 3.0 Ma to 255.6 ± 3.7 Ma) for massive vein mineralization, whereas the superimposed U remobilization within shear zones occurred in the Triassic/Jurassic period. The Kurišková U-Mo deposit represents a polygenic endo/exogenous hydrothermal deposit of the Permian/Paleo-Alpine age, with metals sourced in Permian volcanosedimentary rocks that were leached by shear zone-related meteoric fluids.
Introduction
The large Permian belt of the Alpine-Carpathians area reflects vanning stages of the Variscan orogeny with extensional taphrogenic tectonics accompanied by continental volcanic activity and mineralization processes within systems of rifts and grabens. The Alpine depositional cycle was initiated with sedimentation in these grabens under predominantly arid climate. Many uranium mineralization occurrences displaying spatial relationship to the Permian volcanosedimentary sequences are known in France, Italy, Austria, Slovakia, Hungary, and Romania (Petrascheck et al. 1977; Giobbi et al. 1982; Haditsch and Mostler 1982; Burkhard et al. 1985; Finch and Barthel 1985; Badia and Fuchs 1987; Meisel 1987; Pagel 1990; Rojkovič et al. 1993, Rojkovič 1997 and references therein) .
Also the Permian sedimentation and volcanic activity in the Central Western Carpathians (CWC) took place in a continental environment. Various volcanic stages were distinguished including rhyolites and basaltic andesites accompanied by volcaniclastics, whereas basalts form local thin flows only. Sedimentary components represent a complete sedimentary mesocycle from basal polymictic conglomerates through sandstones, aleuropelites to evaporates (Bajaník et al. 1983; Vozárová and Vozár 1988) . These sediments belong to the lithofacies of fanglomeratic, fluvial and limnic types evolving to shallow marine products.
The most important uranium mineralization types in the Western Carpathians occur in the rocks of Permian age. Low-grade stratiform uranium mineralization was originally formed due to adsorption and reduction by organic matter, titanium oxides, iron hydroxides, pyrite and clay minerals within a volcanosedimentary sequence. During the Alpine orogeny, U ± Mo and Cu were remobilized and stratabound ores formed. The dominant ore minerals are uraninite, coffinite, U-Ti oxides, molybdenite, pyrite and chalcopyrite.
The uranium industry has long tradition in former Czechoslovakia since the end of the World War II, when the Jáchymov mines state enterprise was established. In 1946 field exploration in the Central Western Carpathians on territory of Slovakia commenced and many deposits and occurrences in the surroundings of Spišská Nová Ves such as Novoveská Huta, Hnilčík, and/or other areas like Švábovce, Vikartovce, Jahodná, Špania Dolina, Kravany, Kalnica and Selec were discovered and investigated. Detailed exploration studies in Košice Jahodná-Kurišková district were carried out within the last years by the Ludovika Energy Ltd., branch of the European Uranium Resources Ltd. This paper describes the geological background, ore geology and Re-Os geochronology of molybdenite of the U-Mo Kurišková deposit and provides new evidence for the evolution of the North Gemeric metallogenic province. Rojkovič 1995 Rojkovič , 1997 .
Geological setting
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Kurišková deposit
The Kurišková deposit is situated in the NG area c. 7 km NW of Košice-Jahodná (Fig. 1a-b) , close to the topographic elevation of Kurišková (622.1 m a.s.l.). The deposit is situated in the Permian Krompachy Group (KG) (Bajaník et al. 1983; Novotný and Miháľ 1987) , which is composed of the Knola Fm., the Petrová hora Fm. and the Novoveská Huta Fm. (Figs 1b and 2) (Bajaník et al. 1983; Vozárová and Vozár 1988) . These complexes overthrust the Veporic Unit composed of various granitic and medium-grade metamorphic rocks, which are covered by Upper Paleozoic-Lower Triassic? low-grade metaclastics. The Rakovec Group (Silurian-Devonian), formerly called the phyllitediabase series, is built up by subduction-related, mostly low-grade flysch-like metasediments and metavolcanics with remnants of an ophiolite complex metamorphosed 
Fig. 2
Geological cross-section through the northern part of the Kurišková U-Mo deposit, displaying its main lithological and tectonic characteristics with the location of the samples for Re-Os molybdenite (this work) and electron-microprobe uraninite dating (Demko et al. 2011 (Demko et al. , 2012 . under high-grade conditions (Vozárová 1998; Radvanec 1999) . This complex was overthrust from south over the Krompachy Group. Strong Alpine tectonic overprint of the Permian rocks of the KG fold/thrust is indicated by fabric with steep inclination (Fig. 2) . All rock complexes in the Kurišková deposit are strongly tectonically deformed, metamorphosed and altered as a consequence of the Alpine deformation stage AD 1 (Németh et al. 2012) , corresponding to compressional overthrusting of the Gemericum over the Veporicum. On the other hand, the AD 2 post-collisional stage (Németh et al. 2012) represents an extension with formation of subhorizontal faults (№ 614 and 645 in Fig. 2 ).
Analytical methods
samples
Various samples of very fine-grained molybdenite were collected from the boreholes situated in the Permian volcanic rocks of the Kurišková deposit. The first sample (LE-K-32; depth 97.5 m) represents massive layered molybdenite ore extracted from quartz-carbonate vein in metasedimentary rocks covered by chlorite pigment and showing grade of U = 0.223 wt. % and Mo = 1.09 wt. %. Other samples for comparison (e.g., LE-K-41; depth 124.1 m) are flaky aggregates in foliation of a shear zone within metatuffitic schists with contents of U = 0.0036 wt. % and Mo = 0.068 wt. %. Samples were homogenized due to high heterogeneity of molybdenite to analytical grain size.
the re-Os dating
Rhenium and osmium separation was performed at the Institute of Geology, Academy of Sciences of the Czech Republic (AS CR) using the Re spike-Os normal method (Selby and Creaser 2001) . The
185
Re spike obtained in metallic form from the Oak Ridge National Laboratory was dissolved and calibrated against NIST SRM 3143 standard solution using reverse isotopic dilution technique. After diluting the Re spike stock solution to appropriate concentration, weighted amounts of diluted osmium standard solution (Johnson Matthey; Specpure) were added to prepare the 185 Re spike-Os normal solution. Molybdenite aliquots (30-60 mg) were mixed with the 185 Re spike-Os normal solution and dissolved using Carius tube technique in 4 ml concentrated HCl and 5 ml concentrated HNO 3 at 260 °C for 2-3 days (Shirey and Walker 1995). After decomposition, Os was separated from aqua regia by solvent extraction to CCl 4 and back reduction to HBr (Cohen and Waters 1996) . The final Os fraction was purified by microdistillation (Birck and Barman 1997). Rhenium was separated by anion exchange chromatography using AG 1×8 resin (BioRad). The samples were loaded into columns in 1M HCl and Re fraction was collected by 6M HNO 3 . The total procedural blank was <1 pg for Os with 187 Os/ 188 Os of 0.3 ± 0.1 and 8 pg for Re. Rhenium concentrations were determined by sectorfield single-collector inductively coupled plasma mass spectrometry (SF-ICP MS) using Element 2 (Thermo) at the Institute of Geology AS CR. The instrument was coupled with desolvation nebulizer Aridus II (CETAC) to enhance stability of the signal. The isotopic fractionation was corrected using a linear law and 300 ppt Re standard solution (NIST 3143) and the 185 Re/ 187 Re ratio of 0.5975. In-run precision (relative standard deviation) of rhenium isotopic ratio measurements was better than ± 0.4 % (2σ). For determination of Os concentration and isotopic compositions, samples were analyzed as OsO 3 -using a Finnigan MAT 262 thermal ionization spectrometer equipped with five Faraday cups (N-TIMS; Creaser et al. 1991; Völkening et al. 1991) at the Czech Geological Survey. Measurements were performed in a dynamic mode, with samples on the Faraday cups and blanks measured using the electron multiplier. The samples were loaded with concentrated HBr acid onto Pt filaments and dried. Freshly prepared Ba(OH) 2 activator was subsequently added for electron production. Internal precision of 187 Os/ 188 Os determination was always equal to or better than ± 0.2% (2σ). The external precision was monitored using the UMCP standard solution (JohnsonMatthey) yielding 0.11387 ± 23 (2σ), which is in good agreement with the published values (Shirey and Walker 1998). The measured Os isotopic ratios were corrected offline for oxygen OsO 3 -isobaric interferences and then for Os mass fractionation using 192 Os/ 188 Os = 3.08271. Accuracy of the Re-Os method was monitored by analyses of the NIST 8599 Henderson mine molybdenite reference material ). Four analyses (Tab. 1) yielded average of 27.6 ± 0.2 Ma (2σ), which is well within the certified uncertainty (27.66 ± 0.10 Ma) and similar to values reported by Porter and Selby (2010) and Lawley and Selby (2012) . Please note that total analytical uncertainties (2σ) for all Re-Os ages presented in Tab. 1 include propagated uncertainties arising from Re and Os isotopic measurements on mass spectrometers, Re spike-Os normal solution calibration and blank correction.
Results
Lithostratigraphic relations
The Kurišková deposit is situated in the Petrová hora Fm., which is composed of two main complexes, the Huta volcanosedimentary complex (HVSC) in the lower and the Grúň volcanosedimentary complex (GVSC) in the upper parts. The basis of the Permian sedimentary cycle in this area is represented by the Knola Fm. with the Markušovce sandstones and schists. The Petrová hora Fm. hosts locally along its basis the Čierna hora conglomerates (Fig. 4) . Economically prospective U-Mo ore mineralization is present in the HVSC only, and it is designated as the main ore body (Fig. 2) . The base of the HVSC consists of a sandy metatuff layer, 0.5-10 m thick, dark grey to black, with variable concentrations of U and Mo. The 95 % ore reserves of the main ore body are confined to a tabular body 500 × 800 m across. The 40-100 m thick sequence of basaltic andesites, basalts and dacites represents immediate hanging wall of the main ore body at the Kurišková deposit. The main ore body is bordered by a competent volcanic sheet in the hanging wall and the layered and schistose Markušovce beds in the foot wall. The quartz-dolomite vein network with low-grade U-Mo mineralization parallel to lithological boundaries is present within this volcanic body. Similar ore occurrences were also observed directly in its hanging wall built by fine-grained metatuffs and metatuffites forming thin laminas or thick layers with clasts of detrital quartz (few mm up to 20 cm in diameter). Local evidence for syn-sedimentary pyritization was observed as well. One up to 20-30 m thick layer of schists (marked as 45) consists of fine-grained clastic sediments, i.e. siltstones with volcaniclastic admixture and Fe-bearing dolomites in laminas and concretions and/or frequent pyrite impregnations, which represent an important lithostratigraphic member of the HVSC. These sediments constitute typical fanglomeratic, fluvial and lacustrine depositional types and were locally mixed with carbonate mudstones. This layer showed a contrasting rheological behavior due to the presence of rigid metavolcanics, whereas volcaniclastics caused its tectonic deformation. Higher grades of U and Mo were observed in the roof zone of the layer 45 and economically important ore mineralization is indeed present only in the northern part of deposit. Lithologically, the HVSC is built by the volcanic rocks of a bimodal basalt-rhyolite association, intercalated with sandstones and mudstones (Fig. 3a-f) . Compositionally, the basic-intermediate volcanic rocks are represented by primitive subalkaline basalts and basaltic andesites as products of effusive and eruptive activity at convergent plate margin. Acid volcanics show high-K dacitic and peraluminous compositions. Both extrusive and explosive types were identified in the HVSC. Based on the sedimentary facies reconstruction, it is assumed that the sandstone and siltstone strata alternating with mudrocks were sediments of seasonally flooded shallow lakes. The paleoenvironmental conditions of this sedimentary association are assumed to be those of a continental fluvial plain facies. There is a transition to estuaries and shallow marine facies of continental shelf in the upper part of HVSC (as evidenced by the presence of phosphate nodules and evaporites).
The upper part of HVSC, overlying the metatuffs, is formed by an acid volcanic layer consisting of lapilli and bomb agglomerates that constitute hanging wall of diverse and/or leached fine-ash metatuffs and metatuffites. It is obvious that this layer represented a short break in the volcanic activity within the HVSC. The Novoveská Huta Fm. is bordered by the Stražanské layers and/or Stražanské conglomerates at the contact to the Rakovec Group (Bartalský et al. 2011) . The molybdenite samples for the Re-Os study were collected from borehole LE-K-32 (Fig. 3g) , whereas suitable samples for the U-Th-Pb uraninite study were obtained from borehole LE-K-41 (Fig. 3h) .
tectonics and deformation
The metamorphic foliation is mostly parallel to the original bedding. Superimposed cleavage separates rock sequence, mainly acid volcaniclastics and aleurites, into lithons. However, rigid metavolcanics of the HVSC have weak cleavage only. Generally, the strike of bedding and that of the cleavage are nearly identical to development of overthrust faults, which have subvertical (80-65°) dip from surface to at least 200 m depth, whereas at a depth of 450 m they dip at 45° only, but deeper than 600 m they again become subvertical. Imbrications of foliation planes commonly incline toward the SW in external parts, close to the contact with the Veporicum. The foliation in the internal tectonic blocks close to the Rakovec Group has mainly an inverted dip to the NE, and this is reminiscent of a development of the fan-like flower-structure within the Permian sequences in the NG, rooted in the depth of c. 2 km. Due to compressional/extensional processes one can only observe compressed and detached limbs of folds. The deposit area is controlled by two groups of subhorizontal faults. The first are shallow faults inclined 15-25° to the SW, coincident with the sense of hanging block thrusting over tens to hundred meters. The fault gauge composed of fault breccias (rocks fragments and tectonic clays) and, scarcely, fragments of earlier U-Mo-mineralized veins, has thickness of 1-20 meters (№ 614 and 645 in Fig. 2) . Subhorizontal faults inclined 0-20° to the SW with typical crenulation cleavage belong to the second group. They have thickness tens to one hundred meters, and are present mainly in the upper parts of the GVSC.
Both groups of subhorizontal faults originated during extensional unroofing (AD 2 sensu Németh et al. 2012) with back-thrust evidence in the first one. Steep subvertical faults (E-W and complementary NE-SW directions, inclined 65-80° to the N) forming boundaries of lithon segments, have generally normal fault and/or overthrust character (Fig. 2 ) mainly in the SE part of deposit. These faults and shear zones locally crosscut the ore bodies thus creating pathways for remobilization of the U mineralization to hanging wall in the central part of deposit where they cut the main ore body and in the north where they penetrate the ore body 45.
the u-Mo mineralization
The uranium ore mineralization and mineral composition were studied by Rojkovič ( , 1997 in the NorthGemeric metallogenic belt. Detailed petrological and mineralogical study of the Kurišková deposit was carried out recently by Ferenc and Demko (2010) and Demko et al. (2011 Demko et al. ( , 2012 . The main ore-forming minerals are uraninite and coffinite; rarely appear orthobrannerite, molybdenite, apatite and powellite. They occur in various metasedimentary and metavolcanic rock types of the HVSC, especially at the contact with the upper surface of the basaltic unit. Generally, two main mineralization styles were identified: (a) tabular, "stratiform" style of the main ore body and ore body 45; (b) stockwork intraformation and/or dislocation stockworks in shear zones. The main ore body is closely spatially linked to mylonitized metabasalt tuffs along the contact with metasediments. This observation suggests the role of mechanical and geochemical barrier as the key factor for the U-Mo precipitation in suitable tectonic and lithological structures. The U mineralization is disseminated along sedimentary structures and tectonic fractures -shear zones in both main rock types. In many cases was observed evidence for contemporaneous deformation of the uranium mineralization, accompanied by additional ore precipitation. Some of the molybdenite-rich subvertical faults are likely to be the remnants of primary structures transporting the mineralized fluids into the deposit. Rocks of the Kurišková U-Mo deposit show Th/U ratio << 1, i.e. significantly lower than the average Th/U of 2-3 for rhyolite rocks (Nash 2010) . Other geochemical data show strong correlation between U, P and Pb (r > 0.9), but only a weak one with Mo (r ≤ 0.6). This suggests evidence for common behavior of U-P-Pb and U-Mo during ore-forming processes. The conditions of the metamorphic overprint were reconstructed using X-ray powder diffraction methods on clay minerals (Demko et al. 2011 (Demko et al. , 2012 . It revealed peak temperature of 350 °C (2M 1 illite/muscovite) of the low-grade regional metamorphism, followed by an exhumation to ~200°C (1 M illite, mixed-layered illite-smectite). The retrogression occurred during tectonic uplift of the buried HVSC along with the hydrothermal alteration by circulating hydrothermal fluids (≤ 200 °C).
re-Os dating
Molybdenite is exceptionally suitable for the direct ReOs dating of ore deposits because it usually contains ppm level Re and essentially no initial or common Os, making it a single mineral chronometer (Stein et al. 1997 (Stein et al. , 2001 (Stein et al. , 2003 Selby and Creaser 2001; Stein 2006; Selby et al. 2007 ). Rhenium and 187 Os concentrations together with Re-Os ages for molybdenite from the Kurišková U-Mo deposit are given in Tab 1. Duplicate analyses of molybdenite separates from the sample representing massive vein mineralization (borehole LE-K-32, depth 97.5 m) yielded Re-Os ages 257.2 ± 3.0 Ma and 255.6 ± 3.7 Ma. The Re contents were 6.57 and 6.67 ppm; the 187 Os contents were 17.7 and 17.8 ppb.
Discussion
age of the Kurišková u-Mo deposit
The first age data for the U mineralization came from the former Soviet (Russian) laboratories, where the U-Pb isotopic composition was determined. The results were only rarely presented in literature; see e.g. Arapov et al. (1984) . Rojkovič et al. (1993) summarized these data as follows: "U-Pb isotopic dating of uranium mineralization gave two age groups: (a) the age of stratiform concentrations of low-grade uranium ores is 240 ± 30 Ma; (b) highgrade uranium ores near faults give ages of 130 ± 20 Ma, whereas Pb model ages of galena are close to 110 Ma according to Stacey and Kramers (1975) ". Generally, these data indicate multiple events involved in the U-Mo mineralization in this area.
A chemical U-Th-Pb electron-microprobe dating (Ferenc and Demko 2010; Demko et al. 2011 Demko et al. , 2012 ) was applied to uraninite, however, with large errors. More than 150 spot analyses clustered to three oreforming periods and provided ages of the main U-ore forming processes within the interval of 240-160 Ma (97 spot determinations fit this period with a maximum of the age distribution near 200 Ma). It is noteworthy that this corresponds to the Triassic/Jurassic boundary, which coincides with a significant climate change from arid to humid conditions. Subsequent uranium remobilization and ore maturation was dated to 140-80 Ma (maximum at c. 100 Ma) and 40-10 Ma. However, these younger remobilization processes were only active on a limited scale. Interestingly, ages for uraninites from the ore body 45 and stockwork mineralization vary surprisingly little suggesting a single ore-forming process (at c. 200 Ma), whereas uraninites from the footwall and main ore bodies formed during all three mineralization events. This indicates frequent re-opening of channels for orebearing hydrothermal fluids. The origin of molybdenite was most likely associated with magmatic activity and related hydrothermal activity in the surrounding volcanosedimentary rocks. Our Re-Os ages of molybdenites fall between 257.2 ± 3.0 Ma and 255.3 ± 3.7 Ma and are in a good agreement with previous age determinations. Interestingly, molybdenite from the Sn-W-Mo granite-related mineralization in the Hnilec Gemer granite body, 40 km to the west from the studied deposit, yielded Re-Os ages of 262.2 ± 0.9 Ma and 263.8 ± 0.8 Ma (Kohút and Stein 2005) . This indicates nearly contemporaneous magmatic/volcanic Mo-bearing hydrothermal activity in broad Gemeric area.
Genetic model
Felsic volcanic rocks have long been considered to be primary source of uranium for many types of mineralization but volcanogenic U deposits s. s. do not generally belong to significant resources (Nash 2010) . For purposes of exploration and resource assessment there have been designed various classifications or models of U deposits, focused on geological setting and ore characteristics, and/or additional factors such as volcanic environment, sedimentary relations, hydrothermal and tectonic activity, ore-forming uranium and related aqueous solutions, conditions of uranium mobilization, transport, redeposition and repetitive redistribution (Goodell 1981; Dahlkamp 1993 Dahlkamp , 2009 Dahlkamp , 2010 Cuney and Kyser 2009 ). Cuney and Kyser (2009) proposed the following genetic types of uranium mineralization: (a) deposits related to magmatic differentiation, (b) deposits related to partial melting, (c) deposits related to Na-metasomatism and high-grade metamorphism, (d) hydrothermal uranium deposits related to igneous rocks, (e) unconformity-related uranium deposits, (f) sandstone-hosted uranium deposits, and (g) other types of uranium deposits. The Kurišková UMo deposit is not well correlated with any of the models or genetic types (a-f) as its origin is related to the generation of volcaniclastic rocks with magmatic hydrothermal activity combined with specific climatic conditions, their metamorphic or alteration overprint, and a repeated tectonic and meteoric hydrothermal activity. It is noteworthy that IAEA/UDEPO (2009) report assigned the Kurišková deposit to the volcanogenic type of U deposits.
The proposed genetic model assumes a series of endoand exogenous ore-forming processes such as magmatic hydrothermal activity followed by stepwise leaching and re-precipitation. The initial stage of the Mo mineralization was confined to the Upper Permian footwall volcanics infiltrated by Mo-bearing hydrothermal fluids at ~ 256 Ma. Later, at 240-160 Ma, mainly close to 200 Ma at the Triassic/Jurassic boundary, the percolating meteoric groundwater probably invaded the uppermost parts of the buried HVSC and started to leach U probably from metarhyolitic and metasedimentary rocks of the upper GVSC. In the deeper parts of the rock sequence, the U-bearing fluids could have interacted with evaporites and phosphorus-bearing strata. Such interaction resulted in the U-P-Pb-Mo-S geochemical pattern, changed the fluid composition to pH < 4 to 5 and Eh > 0, and enabled transport of uranium in the form of UO 2 (H 2 PO 4 ) 2 0 or UO 2 HPO 4 0 complexes (Ferenc and Demko 2010; Demko et al. 2011). As the fluids infiltrated the subvertical fault channel, continuous reduction resulted in the separation of Mo-S/U-P-Pb fluids and uraninite precipitation. The main stage of the U-ore precipitation is related to alteration of infiltrated metamorphosed rocks contemporaneously with deformation of the HVSC. The reduction and increasing pH during alteration destabilized the aqueous U complexes and initiated the uraninite-coffinite precipitation. The younger ore-forming process occurred in Early Cretaceous times (140-100 Ma) and it was mainly related to shear-zone deformation and rejuvenation of the U mineralization. The origin of the Kurišková deposit was thus most likely complex and prolonged, which was confirmed by the U-Th-Pb (CHIME) and new Re-Os dating. Several aspects, including appropriate rock source represented by the Permian volcanics with associated hydrothermal activity, intercalated with sedimentary rocks, their metamorphism, climatic conditions, precipitation from deep-circulating hydrothermal fluids, intensive Alpine deformation event and/or their repetitive synergies played crucial role in the origin of this deposit. However, the relative scarcity of the primary Permian uranium mineralization at this locality is rather unusual for the Western Carpathians as elsewhere, e.g., at Novoveská Huta, Kalnica, Selec, and Kozie chrbty the Permian U mineralization was identified Rojkovič 1997) . The majority of the age estimates for the U mineralization overlap with the stage of maximum subsidence of the Mesozoic basin (240-160 Ma) in the Western Carpathians (Andrusov 1968) . The burial of Permian sediments under thick sequence of young sediments (5 km) together with basin subsidence probably created suitable conditions for initiation of fluid circulation. The precipitation of U minerals was related to favorable geochemical conditions. We propose that synergy of several factors was the necessary prerequisite for the origin of the Kurišková U-Mo mineralization.
Comparing the principal features of the Kurišková deposit, namely its mineral assemblage, host rocks (basalts and rhyolites, tuffs and tuffites together with contemporaneous sandstones and mudrocks of the HVSC), climatic circumstances during the host-rock formation (arid to humid environment and/or interactions with organic and calcareous substances), metamorphic overprint and alteration (low-grade regional metamorphism), repeated tectonic (fold, thrust and shear-zone deformations) and/or hydrothermal activity, with the main types of the uranium deposits (Dahlkamp 2010) , none of them satisfies all the criteria. There are some similarities to type 5 (volcanic deposits), as indeed there are unambiguous field relationships to the Permian volcanics and/or endogenous hydrothermal activity with juvenile magmatic hydrothermal fluids but this applies solely to the initial molybdenite mineralization. On the other hand, the Mesozoic U mineralization was related to fluids of meteoric origin. However, some similarity to type 7 (undifferentiated metasedimenthosted deposits) exists also because interaction of the volcanosedimentary rocks with organic and carbonate material during appropriate climatic conditions and subsequent metamorphism were important as well, although the source of uranium was rather volcanic than sedimentary. The Kurišková U-Mo deposit has been compared to the Gurvanbulag deposit in Mongolia (Bartalský et al. 2011) , which is a typical volcanic vein-type deposit related to volcanic/granitic rocks with coffinite dominating over uraninite and/or negligible Cu mineralization (Dahlkamp 2009 ). Some genetic link to contemporaneous ore-bearing evolved Gemeric granites (Kohút and Stein 2005) appears likely. Taken together, we now view this deposit as a polygenic endoand exogenous hydrothermal U-Mo deposit of the Paleo-Alpine age drawing its metal endowment from the Permian volcanosedimentary rocks and postulate an important role of rejuvenated meteoric fluids percolating through tectonically predisposed channel ways.
Conclusions
We can draw the following conclusions from our field and analytical study of the Kurišková U-Mo deposit: 1. The deposit is situated in the Permian Huta volcanosedimentary complex, consisting of mafic and felsic volcanics, tuffs and tuffites deposited contemporaneously with sandstones and mudrocks under arid to humid conditions. The interaction with organic and carbonate material and subsequent metamorphism were significant as well. 2. The main ore-forming minerals are uraninite, coffinite, molybdenite and apatite; rarely occur orthobrannerite and powellite. 3. The deposit formed in response to long-term activity of juvenile hydrothermal fluids and repeated precipitation from meteoric fluids during continuous fold, thrust and shear zone deformation. 4. The Re-Os molybdenite age of the initial stage producing massive veins and tabular, "stratiform-like" type of mineralization ranges from 257.2 ± 3.0 to 255.6 ± 3.7 Ma (Upper Permian, Lopingian).
5. The previously published electron-microprobe chemical dating of uraninite indicates superimposed U mineralization stages related to remobilization within shear zones in the stockwork between c. 200 and 100 Ma.
